Medical genetic testing, 'next generation sequencing' , is increasingly generating data that could become useful for patients after they have been discharged from care. If new information is discovered that links a disease to a specific mutation, do health professionals have a legal duty to recontact their patients? Apart from other concerns (such as respecting the patient's right not to know), in many cases, this would require re-evaluation or re-analysis of the data. Taking such issues into account, we conclude that, at least at this point in time, it is not arguable that there is an unconditional duty of this kind. Health professionals should always do what can be reasonably expected from them to do justice to the patient's right to information. When there is reason to believe that recontacting would be of significant clinical relevance for the patient, they should do so, unless efforts and costs involved would be disproportional.
Introduction1
There have always been circumstances in which healthcare providers have felt obliged to renew contact with patients because new information has become available concerning their health. It is possible that such recontacting is relevant for current patients who have a long-term relationship with their physician, but do not have contact with him or her on a regular basis. However, it can be particularly important for former patients (or their relatives) who have been previously discharged from care and are no longer in an ongoing relationship with their healthcare provider. Recontacting may serve different purposes. Examples in the past include the need to offer testing and care to individuals after discovering a risk of transmitting infection during care, medical device warnings and recall, new knowledge about adverse reactions in drugs, or, the simple fact that a new test or treatment had become available that might be important for a patient or a certain group of patients. Some of these cases, in particular when warning patients would protect them for foreseeable danger or to avoid potential harm (e.g., in case of failing medical devices or dangerous drugs), became lawsuits. In most cases, physicians were not considered to have a legal obligation to inform former patients about new developments related to their health problems, taking into account the effort required to recontact patients already discharged from care. Now, the issue of recontacting is back on the agenda in a relatively new form, raising questions that have not been sufficiently addressed in the past. This is particularly related to developments in genetics and genomics, especially 'next generation sequencing' (NGS) and 'whole genome sequencing' (WGS), technologies currently being introduced in clinical practice. This results in a growing number of patients having parts of -or their whole -exome (WES) or genome sequenced in different settings (before conception, pre-natal, screening). Whereas an individual's DNA essentially will remain the same (unless there is tumour development), the knowledge about the medical significance of the collected data continues to evolve over time: what has been interpreted as innocent or not significant today, may be reclassified as significant or clearly pathogenic tomorrow. 2 Although at present this issue still mainly plays a role in the context of (clinical) research, it will not take long before it becomes a general issue in regular therapy and diagnostics. The integration of genomics into routine clinical practice will have a huge impact on the standard of care, including the extent to which physicians and other professionals involved can be held accountable for not communicating important new information to current or former patients.3 Basically, physicians face the potential opportunity and responsibility, both professional and legal, for ongoing monitoring and updating of genetic-based medical advice that will be subject to constant modification throughout the patient's lifetime.4
At the same time, they have to come to terms with this responsibility, and decide what can and what cannot be expected from them, taking account of existing technological, organisational and financial constraints.
This article focuses on the legal aspects of a duty to recontact patients in the light of new (genetic) data, generated by new technologies such as NGS. In exploring this issue, we will also pay attention to different contexts (research versus care; patient versus relative), in which the duty to recontact could be at stake.
In this article, we first provide a general background on the topic of recontacting in present-day genetics, i.e., describe the circumstances in which the issue of recontacting may arise, how caregivers and patients generally view such a duty, and what can be said about current practice and the existing guidance on this point (Section 2). Subsequently, Section 3 will deal with the central question of this article, i.e., whether a possible basis for a duty to recontact could be found in the law? To what extent does such a legal duty already exist, either in general, or in specific situations? And would the answer be different for research subjects or relatives of the patient? In addressing these questions, we will not discuss the law of specific European jurisdictions, but take there is a new treatment possibility or screening recommendation that may provide new options in terms of prevention or treatment for the patient; 2. a new technique or new genetic test has become available that opens the door to a more accurate diagnosis; 3. a gene has been identified that may be relevant in relation to the disease of the patient and, the test results need to be re-evaluated by the laboratory; 4. there is a change in the guidelines leading to reclassification of test results, for instance from benign to pathogenic; the same may apply to so called 'variants of unknown or uncertain significance' (VUS), i.e. genetic variants that are of potential clinical significance, but their meaning remains as yet unclear. Obviously, the category of VUS is heterogenic in the sense that they may vary from completely unknown variants to variants that are likely to be clinically relevant but where there is not yet sufficient evidence to classify them as pathogenic, with a grey area between them.
2.2
Views of Professionals and Patients While recontacting could, potentially, advance important (health) interest of patients, healthcare professionals remain ambivalent. In 1999, Fitzpatrick and others found -on the basis of a questionnaire sent to 1000 geneticists in the United States and Canada -that most respondents considered recontacting patients an ethically desirable, but unfeasible goal.6 This finding is echoed in other studies, including a survey conducted 18 years later by Carrieri and others in the United Kingdom, exploring the views of healthcare professionals and clinical scientists on recontacting former patients with new genetic information relevant to their health. While viewing recontacting as desirable under certain circumstances, most respondents expressed concerns about its feasibility. The main barriers identified were insufficient resources (lack of time, staff and financial means, as well as a lack of a suitable IT infrastructure). Another reason to be cautious with adopting a duty to recontact, is that there is a lack of clarity on which health professionals (genetic specialists, referring specialists, general practitioners) should be responsible for renewing recontact with patients in certain circumstances, and about the content and boundaries of their responsibilities.7 A third problem experienced by health professionals is that recontacting could imply the communication of unsolicited information to patients and, potentially, their relatives. The message that a previously neutral variant is pathogenic, for instance, is a potential intrusion of their privacy and may encroach upon their right not to know, even if the information is actionable in the sense that one could consider prevention or seek treatment. At the same time, if relatives would be recontacted for their benefit, this could jeopardise the patient's right to confidentiality.
With his colleagues, Carrieri also investigated the views and expectations of patients. They found that most patients viewed recontacting as desirable. This is in accordance with older literature on the information needs of patients in general: a large majority of patients want to be informed, even about smaller risks.8 This also seems to hold true for recontacting in genetics.9 However, according to Carrieri and others, there were different opinions about what type of new information should trigger recontacting. Awareness of the potential psychological impact led some to suggest that recontacting should be tailored to the nature of the information and the specific situation of patients and their families.10 Another recent study on patient preferences to receive genetic information suggests that to the extent that patients are more informed about 
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In light of the foregoing, it will be no surprise that recontacting is still far from being a clearly defined and widely accepted task by professionals in clinical practice. This is confirmed by studies of current practice; their message is usually that variation prevails. Although many laboratories and clinicians consider it desirable to share new relevant information with (former) patients, at least in certain circumstances, they find it difficult to elaborate clear policies and to implement obligations on recontacting in the broader context of regular care. In their study on clinical practice in the UK, Carrieri and others conclude that there are almost no policies or guidelines on this issue. Although the majority of clinical genetics services reported that they recontact patients and their family members, this is generally done in an ad hoc manner. More than half of the services were unsure whether formalised recontacting systems should be implemented. Furthermore, the majority of services do not routinely ask patients about their recontacting preferences as part of the procedure for obtaining informed consent for genetic testing.13
In 2018 Sirchia and others published the results of a web-based survey among genetic services in Europe. Their main purpose was to collect information about existing infrastructures and practices on recontacting patients. From the response of 105 genetic centres (in 27 countries) they concluded that there are no standardised practices and systems in place, although the majority of the centres made clear they had recontacted patients to update them about new significant information.14 A number of barriers to the implementation of recontacting systems in case of new genetic information were mentioned, including a lack of resources and infrastructure, concerns about the potential negative psychological consequences of recontacting, unclear definitions of recontacting,15 policies that prevent health professionals from recontacting, and difficulties in locating patients after their last contact with the centre.
2.4
Current Guidelines Although the number of guidelines that address recontacting is limited, mention should be made of the guidelines of the American College of Medical Genetics (ACMG) and the European Society of Human Genetics (ESHG).
In 1999 the ACMG issued a policy statement on the duty to recontact that placed the emphasis on patients' and primary care physicians' responsibility to recontact clinical genetics departments, rather than the geneticists or laboratory.16 Subsequent updates to guidelines by the ACMG have considered variant reanalysis in whole exome or whole genome screening. The most recent guidelines for the interpretation of sequence variants (2015) encourage laboratories to 'consider proactive amendment of cases when a variant reported with a near-definitive classification (pathogenic or benign) must be reclassified' .17 By contrast, for VUS in the primary indication and in the absence of updates that may be proactively provided by the laboratory, it is recommended that laboratories suggest periodic inquiry by health-care providers to determine whether knowledge of any variants of uncertain significance (…..) has changed.18
This provides a distinction between lab responsibility to re-analyse and recontact the responsible physician in the case of re-categorisation of variants, and 14 Sirchia et al., supra note 3. 15 The researchers found that there is a 'multiplicity of understandings of the term ''recontacting'' , which respondents conflated with routine follow-up programmes, or even with post-test counselling' . Ibid. clinical/patient responsibility to recontact the lab for updated information on VUS.
The ESHG 'Guidelines for Diagnostic Next-Generation Sequencing' (2015) similarly imply that the lab should take the initiative in the case of reclassification of a variant.19 However, the ESHG states that 'the laboratory is not expected to re-analyse old data systematically and report novel findings, not even when the core disease gene panel changes' . On the other hand, if it is decided to change a variant from one class to another 'the lab is responsible for reanalysing the available data, re-issuing a report on the basis of the novel evidence, and also recontacting referring physicians for the patients that are possibly affected by the new status of the variant' . And: 'A system effectively linking patients and variants, and allowing for the retrieval of affected case when variants are reclassified is necessary in such a situation ' .20 Both the ACMG and the ESHG refer to the need for databases and mechanisms to enable laboratories to update changes and identify affected patients, as well as to the resources needed to sustain those updates.
3
Recontacting in Genetics: A Legal Duty?
3.1 A General Legal Duty to Recontact? What basis might be found in the law for a duty to recontact and to what extent does such a duty already exist under present law? There is, to the best of our knowledge, no legislation in any jurisdiction that deals specifically with recontacting in clinical genetics.21 This also applies to Europe.22 However, support for the claim of a patient that he or she should have been recontacted can be found in European human rights instruments. 3.1.1 European Level The basis of the duty to recontact is to be found in the patient's basic right to receive all the health information that is available about him. That right follows first of all from the European Convention on Human Rights (1950) 
it is not further specified who, the professional or the patient, should take the initiative to actually obtain these data. It should also be noted that Article 10 relates to information that has been 'collected' and is therefore more or less directly available. What this means for potential information that may be there, but needs to be obtained by re-evaluation or re-analysis of already available genetic data or genetic material, is an issue that requires further reflection.
The right to know is also incorporated in the Protocol on genetic testing for health purposes (based on the Biomedicine Convention) which states in Article 16 that the person who asks for genetic testing is entitled to know any information collected about his or her health derived from a test.26 That right can under specific circumstances be subject to certain restrictions, but only in the interest of the person concerned, according to the Protocol's Explanatory Report.
With regard to the Biomedicine Convention itself, reference should also be made to Article 4 that stipulates that all health professionals have to take good care of their patients and act in accordance with professional responsibilities. The Explanatory Report explains that, although the same medical duties may vary slightly from one society to another, the fundamental principles of the practice of medicine apply universally. All professionals in the field of medicine must act with care and competence, and pay careful attention to the needs of each patient.
3.1.2
National Level This last point -that the care given (including the information to be provided) should be tailored to individual needs -runs parallel with developments at national level, where legislation and/or court decisions in several jurisdictions acknowledge that in patient care an individualised approach is appropriate and that the needs of the individual patient should be guide what information is provided to them.27
It is broadly accepted that physicians are also responsible to provide continuity of care, including adequate post-treatment care. In the law, it is generally acknowledged that in a relationship between two parties (contractual or otherwise), parties have to be aware of their mutual interests, unless what is expected is unreasonable or when doing justice to those interests requires a disproportional effort.28 This requirement -to consider and eventually to act upon the justified expectations of the other party (in this case the patient) -may, in some circumstances, also result in obligations after the relationship has ended. At the same time, it is obvious that if there is no longer an ongoing relationship between patient and caregiver, this does have an impact on the extent and nature of the duty of good care. This underlines the importance of clarity towards the patient about what to expect after discharge.
Is the foregoing sufficient for the acceptance of a duty to recontact? It demonstrates that receiving information relevant to one's health is regarded as a fundamental interest of each individual, sick or healthy; that this interest is protected by the law and that on the basis of the law, healthcare professionals have certain responsibilities towards their (former) patients. One could also reason that patients might always expect that their care givers do what they reasonably can to meet their informational needs. However, it is still unclear what may be reasonably expected from health professionals if the information concerned is not readily available and recontacting would for instance require considerable efforts in terms of re-evaluating and re-analysing available data and material, in some cases not only once but repeatedly over a long period of time. Therefore, apart from other concerns (such as difficulties in contacting former patients and possible interference with their right not to know), given the effort burden of updating previous test results, it cannot be argued that patients have an unconditional right to be recontacted under all circumstances. It is therefore not surprising that a general responsibility to recontact patients has not, so far, been incorporated in legislation, articulated by the courts, or embodied in professional standards.29 This is in line with the position most often adopted in the international literature; accepting a general duty to recontact could impose an onerous and inequitable burden on health professionals, with significant malpractice implications. A similar position is taken by Letendre and Godard:
The recognition of a duty to recontact in the context of medical genetics would, at this point, put health professionals at an increased risk of medical negligence since they do not possess the resources or the knowledge to assess and fulfil such a duty.30
3.2
A Duty to Recontact in Specific Circumstances? The question remains whether there are no specific circumstances in which a legal duty to recontact would clearly exist. First of all, the acknowledgment of a responsibility to recontact by the profession is not necessary for establishing a legal duty. As Rothstein rightly points out: 'Whether the law recognises a duty to notify patients probably will be based on the relative burdens and benefits, rather than whether the medical profession recognises the duty' .31 Furthermore, the fact that so far no court in Europe (or North America32) has accepted -as far as we know -a duty to recontact in clinical genetics, does not necessarily mean that a court may not identify such a duty in a particular case and apply that duty to the situation under review. 'Health care providers therefore cannot be content relying only on existing established legal duties, but must also look proactively ahead for new duties courts may impose' , as Stevens and others comment.33
In which circumstances might a court decide that in retrospect the care giver (or the laboratory that did not inform the latter) owed a duty to inform the patient? Apart from the existence of a guideline applicable in the specific situation, or, a case where the laboratory or healthcare provider might have themselves raised the expectations of patients, the most plausible answer (which would seem to apply in most, if not all jurisdictions) is that this is most likely to occur when recontacting would be of significant clinical relevance for the patient. In such a situation, unless the efforts and costs involved would be disproportional, a judge could come very well to the conclusion that a caregiver owes a duty to inform his patient. This means in more concrete terms that if there is a finding which is analytically valid and of clear and substantial clinical utility, it should somehow be communicated to the patient, unless this would be too complicated or burdensome. In the context of the new genetics, the latter may in particular be the case when periodic re-evaluation or re-analysis of genetic data or material would be needed. Furthermore, the time elapsed since initial testing is likely to have a certain bearing on this: the more time has passed, the less likely it would seem that a professional duty will be found.
Basically, what is at stake here is not so much the general duty to recontact, but a more limited one, i.e. to warn patients (in principle also former patients) for predictable and preventable harm, a duty that has been recognised in several other situations. In this sense, a specific duty to recontact is not completely new. The situation in which such a duty to recontact would arise is also very similar to the one in which a healthcare provider should inform patients about incidental, unsolicited findings. In the latter case, according to an extensive literature, a duty to inform can be assumed if reasonable possibilities in the clinical or preventive domain are available and the disclosure of the findings could prevent harm to the patient's health or well-being.34 Of course the two situations are not completely the same: recontacting relates to later findings, most often concerning patients already discharged from care; furthermore, it may require considerable efforts in that it involves the updating of previous test results. On the other hand, those findings will more often be related to the original request for care than unsolicited findings will. Both situations are about new or extra information, however, and in both cases the professionals involved may not remain silent if the information is of crucial importance to 33 Stevens et al., supra note 2, p. 371. 34 Ploem, supra note 24.
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3.3
A Legal Duty to Recontact Participants in Research and Relatives? Another issue is whether the above holds only for (current and former) patients, or also for participants in research and relatives of patients. May they also expect to be warned of new genetic information relevant to their health, and if so, by whom? By their initially diagnosed relative or -directly -by his or her treating physician?35 An issue in this particular context that we do not discuss here is that it will be often unknown to the professional who is potentially responsible for recontacting a research participant or relative, what information they would, or would not, prefer to receive. The latter should be a matter of concern to professionals because each individual has an interest, protected by the law, not to know certain information about himself.36
With regard to research subjects, two situations can be distinguished: one in which care and research go hand in hand (and the patient is also a subject of research), and the other in which the research subject is not a patient, but a healthy volunteer. In the first situation, the research subject, because he is also a patient, is entitled to the same approach as any other patient. When researchers adopt roles traditionally held by clinicians, they must also accept the duty to recontact study participants when new information is discovered (at least within the limits set out above).37 This way of approaching research subjects follows also from the Declaration of Helsinki which holds that when physicians combine medical research with medical care, this may not adversely affect the health of the patients who serve as research subjects.38
As to the second situation, it is important to keep in mind that research is distinct from care. A researcher does not owe the same duties to a research participant as a caregiver to a patient. But do researchers have responsibilities when the reporting of individual research results is concerned? In the literature on the disclosure of individual findings in genetic research, there is no consensus on the scope of researchers' duties vis-à-vis participants.39 However, given the different position of researchers as compared to care givers and taking account of the problems associated with recontacting in genetics, it is unlikely that, at this point in time, courts would find a duty to recontact research subjects. If at all, this could only occur in exceptional situations in which a direct threat of serious harm to a person's health is discovered that could relatively easy be avoided by warning the person concerned.40
With regard to the relatives of patients, a qualified answer to the question whether or not they should be informed, seems justified. As long as patients are alive, the guideline in most countries is that they, or their surrogates (family members, legal guardian) may expect to be informed. In which case, it is first of all the responsibility of the patient or his representative(s) to inform the relatives who might be carriers of (a) pathogenic gene(s).41
After the death of a patient, certain information might still be of crucial importance to relatives. In that case, it is hard to see why the relatives in question should not be entitled to the same information, provided that it has become available not too long after the patient has deceased and that the family can be traced without much difficulty.42
Future Developments and How to Proceed in the Meantime
Is the duty to recontact likely to expand in the future? According to Stevens and others, it is likely that genomic information and DNA-sequence data will become a standard component of clinical practice within the next decade and that physicians will be held responsible in more circumstances for updating clinical advice in response to evolving genetic knowledge.43 Together with these authors, we believe that the duty to recontact may gradually expand in the future. There are three factors that are likely to have a bearing on this process: 1 developments in medical genetics: the increasing relevance of genetic information in conventional care/mainstreaming of genetics, If the current situation is one of transition, the question is then what to do in the present situation in which there is as yet so much uncertainty about needs, preferences, practical possibilities, roles and the related responsibilities.
In the literature, this point is addressed by several authors included in the review carried out by Otten and others in 2014 and 2015.47 But mention should be made in particular of the more recent publications of Carrieri and others, based on extensive and repeated studies on the situation in the UK.48 They recommend as a first step that recontacting is routinely discussed with patients and that they should be informed that they are welcome to contact the team if a potentially relevant event occurs (e.g. a child reaching reproductive age) or, if agreed, at regular intervals based on the specific condition. This renewed contact initiated by the patient may also trigger a review of the patient's file by clinicians to check it on new information that is relevant to him or her. 49 Giving patients an important role in the process of recontacting allows them more control over that process and makes it easier for professionals to meet their expectations.
Patients who participated in a study carried out by Dheensa and others expressed similar views. They suggested a 'joint venture model' in which efforts to recontact are shared with healthcare professionals. Like Carrieri and others, the authors of this study advise that -as a first step to delineating responsibilities in the clinical setting -professionals address the issue of recontacting with their patients, including which new information should trigger the professional to initiate recontact, as part of the consent process for genetic testing. 50 Discussing this issue with patients is certainly a step that can and should be taken in the present situation. However, it should be combined with a gradual, further development of professional guidelines, also at the level of (groups of) diagnosis. This not only with a view to the management of the expectations of patients, but also to further delineate the respective roles of all parties involved (professionals and patients) and to allocate responsibilities.
Conclusion
Returning to the main question of this article: is a (legal) duty to recontact a patient when new genetic information becomes available 'futuristic'? On the basis of our research, the general answer is affirmative, at least with regard to an unconditional duty of that kind in the context of genetics. In many cases, apart from other concerns, recontacting would require re-evaluation or re-analysis of the available data. Taking the existing technological, organisational and financial constraints associated with updating previous test results into account, it is hard to see how, at least at this point in time, there could be a general duty that would be legally enforceable. This is also the consensus in the international literature on the topic. And so far, there are no jurisdictions in which such a duty has been accepted, either by the legislator or by the courts.
On the other hand, health professionals should always do what can reasonably expected from them to do justice to the patient's rights to information and good care. When there is reason to believe that recontacting would be of significant clinical relevance for the patient, they should do so, unless the efforts and costs involved would be disproportional. In such a situation, a judge could come very well to the conclusion that a caregiver owes a duty to inform his patient. It could be argued that a comparable duty to warn is also owed to the relatives of (recently) deceased patients, or to patients participating in some forms of research.
As NGS/WES and the processing of DNA-sequence data become a more standard component of clinical practice -a development that is currently taking place in cancer diagnostics and treatment -, it is to be increasingly expected that situations will arise in which physicians are held responsible for updating clinical advice in response to evolving genetic knowledge. In light of this, the duty to recontact is likely to gradually expand and may even transform into a more general legal duty, essentially reflecting the norm that the more significant the finding, the more effort may be expected of professionals. Developments in health information technology are likely to have a bearing on this process, to the extent that they will reduce the burden of updating previous test results and communicating new information, including to former patients.
